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(57) Abstract: 

PURPOSE: A system for reducing power consumption between a micro controller and an LCD is provided to minimize 
consumed electric power by preventing non-operated block from consuming electric power. CONSTITUTION: A micro 
controller(lO) in a system(2) comprises a CPU(ll), a video buffer(12) to save pictures displayed in an LCD 
panel(20), an LCD controller(13), a power management unit(14) to be used for reduce power consumption, and 
other modules(15). The LCD panel(20) and an LCD driver(30) to operate the LCD panel(20) are equipped in an 
outer side of the micro controller(lO). 
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(71) ssej 44 3 XI ^^1S] Al- g§§ 

§}|E 4=3 A| 416 

(72) i^SXI t§S 

g3|ESe!APISete/HBI^24a3ll4»S208S 
(74) CH£|oi oigg, 

(54) DFoiaa ?naa aiggAiaxi Ahoia an £g> noite k\±® 

ahOIHS teMBPSI ™4 SA| SXKLIquld Crystal Device:LCO) A|0|°| S^4:E» mm ^ Site A|i 
SOI 3HAISO-. te iSS 0|0|3£ 5§1£1« °|5104 §4 X|A|£|te LCD EE|0|HHS S5I01 LCD RWd 
m ^SSIte Al^aoil Si 01 AH , 431 0K)|3£ teMSPOII LHSEIte CPU, HIPE Him 3P3 LCD 5§i 
P£t°l 4S gsfOII SIShOI 431 LCD EH^S S^i P^SBIIOI A|9|E| , 431 §401 §XI S^°J 3?l 

431 sxitias ci^sEiiois^ ciioii Aissite 431 hips mm % 431 lcd g§i£i£y mm <ys 

31 £]3|£|0H S^EIE 3 0|£|°| PPXI l^£b 43| <MS3| X||SE|XI &0\ S^PXI &te 4 

eh oil ah 431 gjiaae P^s^ioisFb as aa.njEiAH, te gjgoii mm p^seiioiEite 

s^oi 4x1 §4&! g^oii s^eixi a^te p 014 ie§ sixi spi uncoil ±u\ 



S g^SSJ 4AHI& ^ § CHI AH MSElte ESS SCI g£§| OISHSPI flSKN, 2[ £oi°J yEm ^g 0 | xi | 

saci. 

E ISg g*g°| fl^AIOIIOII 015 DI0I3S ^SSP2| LCD 5 1- 9^E!te P0IP3SS PEILHte E 

eoia. 



m S g° d| E xii gsissoii se xesah, m§\ poi3^ e§iaa eijg sai sxiaiquid 

Crystal Device:LCD) A10|°| iSI iH 4 Site AI^SOII Bff S01P. 

li^£S, LCD EHyg LCDS g§ LH4S LCD EEBtOj tH Oil 2|S|01 ?§£|te CHI , LCDS LCD EH^Or 
iJCHgJ CUSEIte §gi& A|0|5°| 3EH™ ^(Graphic Random Access Memory :GRAM)0IP. 3P3, LCD te 
MSPte DI0I3S e^SEIOIIAH XI A| Site ^ §4 ^Sli LCD EPPUm agffQ. Q|0|3£ 

sesp LHoiite cpu, 3Hai oiiep §21 p^3h°i fi^soi s&Eite chi, oiste mm ^soii sesioi 

ee, 0*2*011 LCD IBS P^S5ll0|£|te S40I 4XIS421 3¥0|| MOHAH, D|0|3^ SMiElfe LCD 
EH^£°I P^SaiOIB ^| ©101 LCD SSiai S^AI3lte 01 21 Oil UPAI P^ B§tSE S^£IP5!P. 
Olte DI0I3S teEgg LH°| £s M^! ttSLJl X1I5EI3I MteOII S^EIte 301 P. 01 SjJ| M 

X1|5j°£ § XI SI El P^SaiOIS f| 5101 AfSPte 0|£|2| PPXI S^S°I §^2£ eiSIOH 3^4: 
E3I s^asi^ii iiOltlP. 

PPAH, LCD EHHS P^ = £||0|£|te §401 SXIS42J 3¥0|| 0|S ?l5lOH ^SEIte 0|fi|2| UP 
XI S^S S=| XIBAI31 Em iHi 4 Mte &HO| 2?eC[, 
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s wast DFoias lco aioip ^21 gois Aiaas sissfe aoip. 



&p b&spi ^isFoi s igg ohoias smbpoii siskm s^ xiaips lcd epoipb s 

SIP LCD IH^S ?§S1S AI^IOII S1PAH, #P D^|3S LHSPS CPU, d|p£ PP aP 

a lcd smbppp Ah £ o| S ^ ^ lcd g6 j. s ci^saioiAipp, &P g&oi §xi 
g&p 3^011 &p sxisfes p^saioisis chioii Aigps &p hips mm % #p lcd smsp 
set asp ppeip §^ga n 012121 ppxi &p gp asp isgxi aoi- s 

2*3X1 &S ^ EH Oil AH &D\ ?JX|S1SS PaS^IOIPS 3!M ^g°s &p. 

01 p as s ghgoii 21 ma, paseiioips g#oi sxi g&ei a^oii §2?pxi as M^rs p 01 u 
?m i 2S sni spi ccH^cii ±m a^g a^si m ^ sip. 

01 sk S¥et aes ssmoi s ^asi w&sje gAions ggsnsMi, s is§ &aiisi gg& 

P. P EH Oil CHShO) , SSJ& SS?5fe SgJB ¥XHSS PPtHp. 

Elgg ^921 ffl^AIOIIOII P^ OhOiaS e^gy^ LCD^F 33PS »§t PPPa^S PPLHS E 
HOICK OIS SfSPH, A|AiJ(2) LH OFOI3S e^SP(10)0]|S CPU(11), LCD ia(20)S pasBiioi 

1 g#g xissis dips PP(12), lcd e^sPd3), ±a\ E^m mop\ psh AFgps pp chili 

X|HM¥(14) a! PP E§(15) SB £St!P, P 24:11 P-OIIS P4 PHS SS1P &S PSP 
a, oim pa Efei°s <yps BP as, HIP as qj eiioieh soil Oil SSSKP ?S@P. Dfoias 
&^SP(10)P P¥0||S LCD EH^(20) SJ LCD DHH(20)M LCD aP0|P(30)P £JH»CK 

a 1 chi ah poias eMsaidojoii m&s hips pp02)s sipp diisp m^m AKgstpp 
owe oipas 5j=sai(io) moil lh&ps shai tuieps kism 4=a sip. oi oh, ?hai oiiapB 
tt&oW\ ps ipoias a§§a°i § #&si 4= s^i eci. 

d|PS PP(12)S LCD EH^g AI-OI^^I- m^m P Hfg DtlSP S^OI gfiSIP. OHM 10, 256 ^PB 
^SSIP flSIP a|il(pixel)& 8 U|e3^ A|-g@P. apa, LCD nH^OI 640X240 app HHAIM P^S 
5HI 01 Sxl&J g^Oil P^gailOIB ^ISFP 640X240X8=150K ByteP blP£ PP(12) g^OI fflfiSm. 
Oil g^Ollfe DRAM2S ?S9b Sm-SI ^ilS Dliep S^S At§S 4= SIP. S^ 8K ByteP 3HAI 
OIISPS PP2 PP(12)S AlSSIb 3¥0llb 480X 100 aPP LCD BH^OII (monochrome) m 
fe E|| Oil Al-gfi 4= SIP. UIP2 tHffl( 12)21 0||ap glfOI J5fg g^Ollfe LCD 1^21 1 =ais oisfp 
POIPB XH&^P Argft 4=E SIP. 

OIBIff ?50||AH, LCD EHyOUH a^fiBUOIfi 96fO| 9XI S#e! g^OII A|^U(2)P id | S^S SOI 
P ¥l& SrPP gfgog §xi S^S LCD EHy(20)£ P^SB||0|5fb Oil (Ml AFgpfe M^°Sfe 

sL«a, Ahgpxi MBtssfe mm ds« slhxi afe gj-aoi sip. ppah, 
a xi g^oi dips bH m ( 12) chi xise dips mni(i2)£i lcd eMB£H(i3)se mm ^jas am 

P tH CIS. Pffl (12)011 XHSS SXI g^OI LCD EP0IP(30)B SPP LCD EH £ (20) Oil P^ggiOIPE^ 

&p. appp, i>xi atfe ssrs p oi^ s^pxi ap ttngoii a^s ^dipxi 

p. 

s ttss Esoii eai@ gj ^aioiib ^gpstsp oife oiiai^p 3011 ia§icH, g p# sot 

P Sahoj ^51 0|£¥EI Pg& HS a P ^AIOIPI- P^^PPfe §1 OlsHft 3 

pp. ppah, s ^gp ss& p#^ as s?ib s^s?s?ip p#^ ai^oii p§h sshth 
ot ^ 501 p. 



Ah- & a ^ S o| c^oiaa gegaoii o|§^ f lcd lis p^s^ippfe sisoi gxisisp g^oii 
dips pp si lcd smspse} M^i asp eippp g^pa, a ppp ppxi M^asfe m 1 ?! 
ass jiispxi atoi- s^pxi asp. ppah, g^pxi m^s p oi^ a^ isi pxi ap 

OH SOU 4:b| a^e P^Sl ft 4^ SIP. 
(57) &?2I g# 

m=?m 1 

DtOiaS &MSP0H PPP gsf XIAIPb LCD EPOIPfi S51P LCD EHyg ?§5fb Al^iJOHl SIP 
AH, 

#P DlOia^ SMBPOII LH&PS CPU, HIP2 HHffl apa LCD eSBPPP S^CHI PPP ^ 
P LCD EHkSS g^S P^fiaiOIAIPP, fePI S^OI §!X| 9^21 g^OII fePI SXISISS P^SaiP 
PS 91 Oil AtSPS &PI dIPS Pffl Si ^P LCD 5Sgy £ y aj S ^^ pp-pp §»£|2 a 01 

£ip ppxi i^£Sfe &p asp- xispxi aoj m?$six\ as ^ehoiiah #p gxisias pa 
spoips as ^gss sis ai^b. 
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